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(54) CDMA RADIO COMMUNICATION SYSTEM AND ME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a system which 
has comparatively high resistance to the fading, 
shadowing, etc., can improve its quality and also can 
shorten the guard time and increase the cell radius in a 
TDD(time division duplex) system by performing the chip 
interleaving processing to the spread transmitting data. 
SOLUTION: The transmitting data 101 are spread at a 
spreading part 102 and then undergo the chip 
interleaving processing at a chip interleaving part 107 at 
the transmitter side. The interleaved signals are 
modulated at a modulation part 103, amplified at a 
transmitting amplifying part 104 and radiated through a 
transmitting antenna 105. At the receiver side, the 
signals which are received through a receiving antenna 
1 1 1 are detected at a detection part 1 12 and rearranged 
in a way opposite to the transmitting chip interleaving at 
a chip interleaving part 1 1 7. The deinterleaved data are 
synthesized at an inverse spreading part 113 and the 
receiving data 1 14 are obtained. 
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^sa®«s^«Afc«i«ia«->x^Atj:na. mm 
<z>mm l^momrn 2 ± Q^zt&mmn.iKDW.&K.tf 
tn\z^^m<r>m±i)^m^^. 

[0 0 7 6] (§&6g©Jg&4) 0 9tt*^^W*JS©« 

20 m4\z&&cDMAmmmmmwe>mi&$:5R-rzfayir 

[0 0 7 7] mM?-* 90114, «;{ftg& 

9 0 2Xltft®S3nfc^ f7 7"-f >^U-^gf9 0 

fcM^tt, ^Pg&9 0 3-C^ISn. 3H§7>7°gB9 0 
4Tif*I£*lfc&t^ j§m7 r >7 : -^-9 0 5^6»:l#Stl 
-5. 

[0 0 7 8] g<ft8T-fct, §«T>^^-9 1 lf§iL 
&&S&9 1 2TM3n. >*U 
50 — :/g&9 1 7l:J;oTl«Cfy^ >*'J — 7<hj£<£> 

^#x^ff*Dti-5. ^-r > iS"j - y'mw $ ^- ^ 

tt> 2«i£agP9 1 3 7?M3n, §fr-^9 1 4£t# 
&n^. KIC §iT-^9 14ll 7l/-AfiI«til 
8C9 1 6T7l/-A,BI^tB$n. i£jH«S*Wllg5 
9 1 ST?&mf£%;\Zft-z>TWMmnJjMWOM^&5t3i 

^iTjS»SIM**^gP9 0 6X^SI«*^^*fT 
2IMT>ygP9 0 4X©Ji1i^*^ffll-rs. 
[0 0 7 9] Cfl5<J;p*:«^^*-r-5C"DMAaii^®« 

^ ^mnmmz-D^x\t. mmmw.jjfflm&ftttoz.tsi 

[0080] ~©<fc5&fWfl?<D«£. shmo&^mmt. 
miz±gt3.nj]-emm-znz>z.ii\zi3i2>&. 
m^\tmm^mzmm^m^$>^<D-v. t»r*^m 
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[0081] M&m\z. mi osoti i&m^T3tw 
-r&. aiotcist^x. mmmie®. sg->>#;nst& 

>?*)—7<ofrit>iz. s->#;i/0~N- l icout 

[0 0 8 2] 3.— ifA!7x — y^^Ci-pTXU^ hrt 
[0 0 8 3] a-+fA7i-y>?'l;<fct.TXP7 hl*i 

T«,&Mk:^n«£*itfc^t;tt&v>at, xoy h«K 

^TOf y ^a&©^ d y h \zM 0 ZtlfzViWiii 
-5. 

[0084] z.oi^yf-i >*v-z?t<nrz.mmmn& 
^y?5 : '(>9v-zruT$L&m'rz>z\}i\z&y). ie 

[0 0 8 5] cc-r, niko&tt 3 ommnjjmmMW 
mmmzxzti:mtn?mmtsftT^2>o-z. mmw&m 

3±Dfe¥<Kffi*«^.SCtdfC^. 

[0 0 8 6] 0S*.fc£, 01OtC*tJ:^l:. a-1fBX 
ay h i&tn.— tf A X □ y h t 5Xn»; h#T*lTU-5S 
a.— tfA:7P-ASS#H<fi£S*T2i{I«;*j<£ 
M^t^i, a.— tfBWXDy h 0~4 (C^LTttn 
— »PA<D##tt^b^U. fO^f, a-1fB©71/ 

i8*&M«?J3iWC«J;9. *JScD^S83«fcO^<2l©S« 

a*3i£jg;i;**u cinfc«to> a.— tfAwm^as^M 
tci6]±-rs«-c?» >>XTi*±fte>mmmntf&*imz& 
arcs**. jt<t«^«*feiffli*fTfc^<Tfe, «g 
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[0 0 8 7] 011 tc^-r«t 5 fC, 3— ifAOTff 

^B S_B lC2fc«-r^COtiT«. B S_A#:x— • *f 

A\zM^-cmmmn*}fflw&n5 ziiizji^T. nmo 
mm i fc«a«d©Ta» <H«f©jft«) kh^m 

^jg3©j£Mfl*M**«£0MlTS££fc<fcD. 71/ 
— A©&¥©iM{im*£0»C-raj:£atT#5«T. « 

[0 0 8 8] CCOi^tC. ^JS€>^4fc«-5CDMA 

[0 0 8 9] mnwmm 5)012 
Mmsiz&zcDMAmmmmsimvm&L&tt-jciy 

[0090] siiii-pB. mm^-* 120 1U, mm 
2 0 2Tt£^5aastifc^. ^^y-r >5"j-'7*sb 

1 2 0 mf-vf* >*u— ^aaasn-s. -o^u— 
^stifem^«. ^igggi 2 0 3-r^^n, mmy> 

20 2 0 4-vm^ntzmz, mmry^i 2 0 5 

[0 0 9 1] gfiTB, §»7>rtl 2 1 1T§« 
bfcft^H &i£g&l 2 1 2T«l^3?tX, f-yZf'T'ty 

zv—zrmi 2 i ytc^oTSHiw^yy-f >*u— y 

^-^tt, g*Jti£&«te&l 2 1 3T?^fi££*U Sft^ 

-^121 4^5ns. m^m&nmi 21311 
xmm^mi 2 1 8\z^o^y/^ >?v—7&<nm 
^frzmm 2 nttmzm-3\,*Tm%.tm l fc±-c^f£ 

[0 0 9 2] StC 12 14(1 7I/-AS 

Sl&ttja&l 2 1 6-C7W-ASM*^ai$n. 
X7S®g5l 2 1 5Ttfcffl&miCftoTigi£«m*iWffl<Z> 

S)M^tC»^^Tj|6j||«S^^^l 2 0 6-Ci£i£{g* 

*K«*ffv». sntT>^g6i 2 0 

[0 0 9 3] C(D«k3^(jg^Wr-5CDMA«i^aM 

T>uAmnmmmwv>m.m\zmxT. m*.\tmk®&i 

2 1 3R?/3tS«I^SKl 2 1 8tC«fcO. 3tS*S*?T^ 

^v7^y?*)-7Ltzmi%*&mz&f8L-t 

1 2 1 4Sf5Cid^5. cntCiO. §f 

[0 0 9 4] d©«fcpfC. *«©fS65l;«5CDMA 

5tf ^m<r>mmi~4^K>s.\z^mmmij<owp^.xstn\z 
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[0095] ±mmmommi~5\z%2>cDMAmm 

? umm^^mmmmmizmm -r * z. t w # * . 
[0096] ±B£*0>*tt i ~ 5 -ewt. -r>^u— ^ 

©«*& i ~ 5 tt»fi:ffl*-^t>-B-T^rs z tanaiB-e 
[0097] mm<omm 6) 013 tt*5sw©*js© 

[0 0 9 8] SUMTCtt, iiM^-^ 130 111 tttft 
91 3 0 2T*6*J!ia*nfca, fy^>i"J-^» 
1 30 7Tf7y-f>^ l J-^ffll^tl5. -f>^U- 
^Snfei^tt, ^fBSBl 3 0 3T«IStl. »»7> 
3 0 4Tit<i$nfc^(C > ag7>ftl30 5 

[0 0 9 9] Si7>rtl3 11TSi 20 

^U— y»l 3 1 7tCj;oTj§«©5 1 ->^ , 'f >^'J-^ 

5*-*Ht. m&mmi 3 1 3T^sn. stf-^ 1 

3 1 4dt#£tt-5. 

[0 10 0] It. 13 14B. l^l«fctHg& 

1 3 1 6Tia3H«fW*<«^*n> ig««*>fHwa&i 3 1 
[0101] si««T?tt, *o«M<ifcl^nrs« 

«*^SB1 3 0 6T£1ittlHK «««*0«Jfe*ff 

v», j&«7>:/*i 3 0 4-va>mmmt.mmm^mm 

[0 10 2] £©J;5&«)££W-f -SCDMA&l&Sfi 

[0 10 3] f!l#l5W©g^aL— - iffcOWr, mfeftlBl 40 

[0 10 4] AftttlcBl 4fc*fflV»TBlWr*. 01 

•Jofiitbiz. =&-»#;i'0~N- i tco^xmo#B~ 
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h0~l 5*'l 7U-Att5. 

[0105] 0ic*5v»x, \'&m\imi&m<owifc9'i s. 

2RBtt3.-1fA©±D2lfi^-f 5>^. 3fB 
[0 10 6] zz~v, rL— ifA^&©«#tt«^NfWi*i 

S*£&tfTi§{t£fT-5<. i£M«;>J#*#tttt«, gut 
ft*. 

[0 10 7] d©<fc-5«C. 3lig©^6K:^-5CDMA 
[0 10 8] (*Jfi©^Sg7-)01 5tt*^^©*i£©« 

se 7 ic{r<& c dm A&Mmmmwoffif&z^-r ?u ? z 

[0109] mmmikzt&mmvmmz* n*i»me>? 
\,*=L-v\z^\,*T%mmmfsi&mw&ft5zksw\tn 

160>*tt6£Btit-?&«. 0 1 5 ©^n-^««^j« 

hbpi 5 o i =L-*fm<Dmmtkmfrt>mi£2nzm 
&mmnmtzbi:z3\,*T, tf©2i«i«rafi©sa» 

[0 110] C 5 C D M AiSM 
£B®fbf£lC-DViT. I16£ffl^Tlft5. 

[0 1 1 1] 01 6{C*5^Tv fit^l 6«, 
M*Ntt5t, IfXDy h 0~ 1 5fc«. 

y^-f >*U — :/©fcJ&lc, 0~N- 1 »C^> 

T<r»S. £ ^TtiXP y h 0~ 1 5* 1 ~7V— Att 

[0 1 12] HIC^ViT, ieStt*%Jl©»f^5"f 5 
2Hatta- »fA©±02IS^-f3>^ 38B 
tta.— tf A^e»©2l«^©*«JiT©§M3"f 3 >if 

[0 113] fit, atf©^-f 3>^ttSffiffiST© ! b© 
<h-r*. ffim©fc«>SifeA Ctta-lfAia 
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[0 114] c©t^, J.— »fBICO^T*Jfi©Jg^6 

ffl<Dmm#%motz#>\zuMmnti\t--i££-r2>&?\z 

[0 115] £<D«fc5lC. *IOfffi7i:^5CDMA 

■y 5 a ammmommmn&i-— tf b <z>2Ht&tf>i2tfni*t 

0 *>:*— if b iz-D^xmmy u-AfoMzmfiz-rftibo 
mmnt>*mmxz. ^—^\z-D^xmms,m^mrz 

[oii6] mm<ommiS)mi 7 \**5£wvmmv>M 

m 8 l:«5CDMAl»I«8f©««*gf^D y ^ 
[0 117] 2KiHt^«. am?*-* 1301H 

gpi 3 o 2-cmmmmznrz.'&, ^^y-t >?v--?m 

1 3 0 7T-^V7-( XiftSStl-S. -f>*>J — 

ysnti^n ^pg^i 3 o 3T^i3$n, mmy> 
zfi 30 4-vmmtsnr^mz. M7>fti3os^ 

[0 118] SflTB. §«T>^1 3 1 l-e§m 
Lfcffl^tt. &z£SBl 3 1 2T&&SJU 
?V--?mi 3 1 7tC«fcoTSI^fW^>yy'f >^u-y 

^-^tt> 1 3 1 3T^j££*U §{f^-^ 1 

3 1 4 ##6*1-5. 

[0 119] StC, 131411 fiWi&ttigS 

13 16 T^^WSU^^fP^WSI^^fTtjn, ^n-if 2| 
^Pf&l^jIMS^fWSMS 1 7 0 1 -CKIffcPtRSJtClitfJfc 

U &^^m<»mt&&m*7 V>£o\Z&3--*f\zM\, 

offl^m^tcfei-^^T, mmntimfemi 3 o 6Ti£ 

1 7 0 2Tii«IB^P^tCjSM*-^A-5„ 
[0 12 0] C»«fc3&«J&S:#-rsCDMAiSi&ajIfI 

[0121] mmmt6mmm'm&ft?z\h\z£ 
m*mm\z-? h-tz.iiifinimt.is.r)^ 3.— ifRsj©^^ 

[0 12 2] IftWCSl 8Srffl^TI»^T-5. HI 8 
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#3— »f x Dy h o ~ l 5 \z\t. j-v -f-i y$ y — :/© 

fc«6lCs g->>#;l,0~N- 1 fC-P<^TJg0#g~i§ 1 

5#@©3^x#-^ft^ttEg£ttT^-5. ucrtt^ 

•5. 

[0 12 3] 3- — If A. =L— *fB*mmmzi6L®t<ftX 
HS%>©£U n— !f A. a— tf B<D«*Jifc*5tt-5§ 

3.-- >?B<Dmmmi&mmzmm&5-x.z>z. i-\z**) . =l 
-if b ©jn««^(c»-r^3.— tf a* 6<zHp*£«arr 

[oi2 4] mm<Dmm8\z%i>cDUA 

— tf«sim*8(ommHS&^f^4Te.-rfei»icj:D» &:x 
— *fmv>m&mm\zM&?3i^ii%x>b. m^mm^mm 

z\iii>ix%z>. cn»CcfcoTSAft^^e»n. $imm 

[oi2 5] (ni©fi9)ai 9\z*mmv>mme>M 
m 9 \zm%> c dm Ai«iMSioi«^t^n y ^ 

[0 12 6] j£fl$mi iMM^r-:* 130 1H WSL 
351 3 0 2Ti£S«53gSnfc^ f5»^>^ij-^l 

i 3 o 7w^y-f >3"j— ^s^n-s. ^f>^y— 
^snfci^H, ^pisbi 3 o 3x&m2ti. mmr> 
xg&i 3 o 4xmmztirz'&z. jt<§T>^i306 

^ifctfStl*. §<!7>ftl 311T 

W §«bfcft^«. tfc&gPl 3 1 2T^K5ti, =f-vrfr 
-f>*V—7&l 3 1 7tZ£-z>X$km<D9-V7-1 

nfc^-^«> jS5t£«g5i 3 i 3T^f«sti. &m^— 
^ni 4Tt>m*>nz>. 

[0 12 7] JgC tif-^ 13 1411 H3£I!&(U& 

i 3 i 6xm^omm&m. yu—A&mmmmi 9 0 

1 xyu— fflj£i>>mt>ti, ±=l— tf/1«7n>2l 

Mpa*SNFP^snt«*^iiaig? 1 9 0 2 -cai*Wf p^tcno^ 

»f ©M ra^P^ «c ilM * # A -5 

CDMAH^S«^gcDl!)f^tCt3^Ttt, /1>7-3>h 
D— )l><DfflWZff 3 C t^«lliS<DJgii 6-8 tl^ei 

-cab -5. 

[0 12 8] fib, A7-3>hD-;KJ. ^--^>;P 
— zfnu— n > h p— d— x n 

[0 12 9] COipC. *JSCD^Sg9lC«SCDMA 

5/7 »i^ji«^es:«i^.fc^®m>'X^A{cj:tin mm 
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[0130] sfc. mm<omm9\t. mm<om^8iz^ 

[oi3i] 10)020 «*^^©ms © 

jgfgi o \z%i, cdm Amnmmmmom^^-r^u 

[0132] MMts-ctt, stf-^ i 3 o i mm 
a&i 3 o 2-vmmmm^nr^ *-y7<< 

^i 3 o 4-?mmzntzmz, mm7>^±i 3 0 5^ 

[0133] §{17 >^ 1311 T?§fi 

Lfcff^tt. &&BB1 3 1 2Trtft«S*U fy^rO 
^U-^ffil 3 1 7tCJ;oTi£{S»? i -;/:/-f >*'J-:/ 

a»ttftSBl 3 1 3T?^n, Sffl^T- 
^13 1 4*5»5W. 

[0134] ii;, ^t^-^ i3i4(t mm&am 

1 3 1 6 ~cmn<OM3kmtBl. 71'— AAJtlftttlttl 9 0 
lT7l/-ASI©il8^ffbn. ^-if/i«7n>2l 

[0 13 5] JKDtfN 7l/-AaifflMttigS)5^> 

[0 13 6] £ftfc,fc?>, m=L— »f^©T*^««$ 

©■5 0 «rfr3 C tEWttlUJS©^!! 6 ~ 9 
Si -So 

[0 13 7] C<D<fc5lC> ^ffi<Dmi& 1 Olt^-SCDM 

momm 6 ~ 9 tcm^^ 1^- Asi^ifc Lt^m^-vm. 

3£flMi;b€.43 3 A -5 CI i K<fc 0 ^Mrjaost? 5=- U — tr— 
[0 13 8] Z.<Dmffi<Dm&l OTti. 3g&g>J*£9C 
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[0139] (mmornm 11)022 ittmmomma 

[0 14 0] 02 2K*5^T, Jt«it5£gB2 2 0 l&Zf 

m±ttm&m&2 2 0 2^tt. nmv>&m 1 0 ti^u 

[0 14 1 ] mmv 1 — # 13 0 1 1 3 0 2T& 

f^n> f -y^-f >^U-7S1 3 0 7Tf y^>^ 
V-ZftStlZ. -f >^U-y^nfc{§^tt^PgBl 3 0 

10 3t*i$ftTi«7>7 r i 3 0 
>7~r\ 3 0 5d^46:»$n«. 

[0 14 2] §«7>^^-l 3 1 1TSI 

3 1 2T^SEU^:/5 f -f >^U 
-7"g5l 3 1 7^=1:0X21©©^ >*U— T'tigOM'* 
^SrfToT^^Jt^ttlft^ 2 0 2T£j£U § 

131 Atm^n^>, 

[0 14 3] **lti5*&fftg&2 2 0 2H ±«Jt^gg2 
2 0 1 K ioTf ? >^ "J-^»)I*J>6«S 

20 [0 1 4 4] C©C<h-?>ii*iEC£*£-r-5<fcDfcS/N£ 

ffcCdtatT-i*. AjfF&se^-^ 1 3 1 Atm^n 

•5. HKgfB^-* 13 14*^ Pilfr&fflgB 13 16 7? 
3l3lEttm. 7W- AAW&ffig&l 9 0 l-vyu—Aas, 

xsifttHu cn\z'&-?T±3.-if/-% t 7a>mmfj®Q 

[0145] z.(Dfflwmmz*>ii^T. mmntimfe 
30 mi 3 0 6-?mmmm&t}&mnj3e>wt7£&ftt)ti. m 
mmmwm&m 1702 K^Tiiifiw&ptraKiisg 

[0 14 6] Z\V£o\Z^ ^S©«11 1 l:«5CDM 
gJttai2 2 0 1 tCfcoT^TV-f >;S"J-7l£eD« 

^e.si^^nfc^^fetfc, ^jtise&mas 2 2 0 

2T«*#ltfc±T^LT§M^- : 5' 13 14 £f#-5 
Aff^SM^-^ 13 14 Cli:*t-t?# 

^ -5. 

[0147] mffivmmi i«, *js©^sii 0 

(C«LT^it3»t£«^2 2 0 2 t*S«l^2 2 0 1 

6~ i o<D£(Dmj&\zhmm-vz. tn^<D^ms,ni: 

[0 14 8] 
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0*1-5. CDMA»«S*©II8T-5«7cT*^«S:n.- 
[01] #329?<Z>§IJS©Ji5&l CfSCDMAllllf 

si0«^**t^D y y a 

[0 2] ±S*S£a>JBt81 K«£CDMA»8j1«SB 
tc^3 y y-f > ^ U — tlK.=? y /<DSI@ 
[03] *56^»^©^M2tC«^CDMA«l«S®M 

[04] JiS*^«)^Si2lC«^CDMA^®<igB 

w§m®R**-ri!)^iaw0 

[0 5] Jii2S&te©»ffi2t£«5CDMASSigsa{tg@ 
[0 6] *SS^<D*|gc0Jgffi3le:^-5CDMAili^a« 

[07] ±umm(omm3\z&z,cDyiA&mm®%iW. 

[08] ±13*56(0^18 3 IC^-SC DM AMi&fiMgfi 

[0 9] *3«^»*ffi<D^4tC^SCDMA«iliam 
^S©«^Sr^-r^n y y 0 

[010] ±mnm<Dm® t 4\z&2>cDMAmummm 

[011] ±SB^Jfi©^J841C«SCDMAftl^a#S 

* ^TMtt mm 0 

[012] *^^©Hifi0^j8 5{C^^CDMA^il 
m«SW«JE£€r*-r y*D y y 0 
[013] *%WWHM<0^6(C^-5CDMAil^a 

[014] ±IB^iS©^6C^SCDMA^ffl^S 

[015] *5§BJ©^Jg<D^fi|7tC^?»CDMAilSil 
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[016] ±&$km<DMm7\z%zcvuA$mmm$i 

[017] *56K(D*M<0^8t^^)CDMA^«ia 

[0i8] ±ia*ifiw^8c«scDMA*i«aaM^ 
s«»f^ift^0 

[019] *ftWO>mmv>MWi 9 K« 5 C D M A$£*8ji 

e«i©iM*-r^n y y 0 
[02 0] ^wommommi ok:&scdma««i 

[02 1] ±ffi*Jfi(D^ffi[l OJC#SCDMA«li^a« 
gB©»f£ift§H0 

[022] *&mo&M(Dmm i iic«^cdma««s 

[02 3] «£3feCDCDMA*ii^®«^a©«i^$^-r^ 

[02 4] ft#«CDMA8Sit»SfigBKfctAT&mm 
IIS nfc^ 1 y /©Eli 
[02 5] ^©CDMA^a«^g<D§^,g,H*^ 

j» -r»f^i»w0 

[02 6] '&x<ocDMAmmmmmw<o^&m&7K-r 
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